Introduction 7 0
Genome sizes (haploid nuclear DNA contents) have been estimated for more than 5,500 1 3 8 (Hebert, unpublished) . These estimates used epithelial tissue dissected from ostracods, but the 1 3 9 standard used for estimation is unknown. We first applied a general linear model of log-transformed genome size, log-transformed 1 4 2 body size, and habitat type as a categorical variable (0=freshwater, 1=marine) to test for 1 4 3 significant relationships between variables without phylogenetic correction. To correct for 1 4 4 phylogenetic non-independence of our data, we used software implemented in the publically 1 4 5 available Galaxy computing platform Osiris (Oakley, et al., 2014) , to estimate a genus-level 1 4 6 phylogeny from publicly available 18S ribosomal RNA sequences ( Supplementary Table S2 ). These sequences were aligned using MUSCLE v3.8 (Edgar, 2004) . We performed maximum- GTR+G model with 8 gamma categories. For tips in the phylogeny for which we had multiple 1 5 0 species per representative genus in the phylogeny, we took the average genome size. The 1 5 1 resulting phylogeny had 16 genera of ostracods and relationships were consistent with previously 1 5 2 published phylogenies (Oakley, et al., 2013; Tinn and Oakley, 2008) (Figure 1 ). We used the 1 5 3 package phytools (Revell, 2012) in R v3.2.3 to map genome size onto our phylogeny and 1 5 4 conduct a test for phylogenetic signal using Pagel's lambda. We then conducted a phylogenetic 1 5 5 generalized least squares model of genome size, body size, and habitat, using lambda as the 1 7 1 versus body size showed a significant positive relationship across all of the species for which 1 7 2 genome sizes were estimated in this study (r 2 =0.47, p<0.0005, n=41) ( Figure 2) , and a general 1 7 3 linear model of genome size, body size, and habitat revealed that both body size and habitat were 1 7 4 significantly associated with genome size (t=6.351 and p<0.0001, t=3.076 and p=0.004 1 7 5 respectively). When splitting ostracods by order, both myodocopids and podocopids showed a 1 7 6 significant relationship between transformed genome size and body size (r 2 =0.53, p=0.002 and 1 7 7 r 2 =0.31, p=0.001 respectively) ( Figure 2 ). To examine this relationship within a phylogenetic 1 7 8 context, it was necessary to conduct the analysis at the genus level (n=15 genera). After controlling for phylogeny, body size remained significantly associated with genome size (t=3.63, 1 8 0 p=0.004) but habitat did not (t=-0.45, p=0.66). Overall, genome size showed moderate but 1 8 1 significant phylogenetic signal for the genera examined here (λ=0.60, p=0.027). We revealed an 80-fold range in genome size within ostracods, a large range which has clades. This could be consistent with evidence for potential polyploidy or quantum leaps in 1 9 2 genome size across this phylogeny, such as the case between the sister-genera Tetraleberis and 1 9 3
Asteropterygion, where the genome of Asteropterygion is nearly double that of Tetraleberis. Discontinuous patterns of genome size have been reported in other crustaceans, including 1 9 5 copepods (e.g. Gregory, et al., 2000) . Genome size, body size, habitat, and sex 1 9 7
Larger genomes are observed in the order Myodocopida, which have larger body sizes 1 9 8 than the Podocopida. Moreover, the positive relationship between genome size and body size Persson, 2009). This correlation suggests that body size is a good predictor of genome size in animals) more broadly. It is likely that this relationship will be most evident when cell numbers 2 0 6 contribute less to body size diversity than individual cell sizes. Habitat initially was revealed to be significantly correlated with genome size, as larger 2 0 8 genomes appear to be found in marine habitats. However after correcting for phylogeny, habitat 2 0 9
remained no longer significant. This is because Myodocopida are entirely marine and have larger 2 1 0 genome sizes than the predominantly freshwater Podocopida, but within Podocopida the marine 2 1 1 species we examined had smaller genomes than freshwater species. Denser taxon sampling could 2 1 2 certainly change these conclusions.
1 3
We revealed that in the three myodocopid species for which we had individuals of each 2 1 4 sex, males had smaller genome sizes than their female counterparts. This is consistent with an 2 1 5 XX♀/XO♂ sex determination system in which males lack one copy of a sex chromosome that is 2 1 6 present in two copies among females (Moguilevsky, 1990) . The extent to which this sex 2 1 7 determination system occurs across ostracods is unknown, but we detected evidence in Families 2 1 8
Cypridinidae and Philomedidae, and previous research has found evidence in each of these 2 1 9
families (Moguilevsky, 1985; Moguilevsky, 1990; Rivera and Oakley, 2009 ). This suggests that 2 2 0 the common ancestor of all myodocopids had XX/XO sex determination ( Figure 1 ).
1
Alternative hypotheses of genome size evolution 2 2 2
We observe here that genome size is highly variable among ostracods and that genome much smaller genomes than myodocopids on average, suggesting that they are subject to that impact cell size and/or cell division rate. Indeed, the myodocopids tend to be physically 2 2 8 larger in size than podocopids. It is also noteworthy that the Myodocopida are strictly marine, 2 2 9
whereas the Podocopida inhabit a much broader range of habitats (leaf litter, freshwater, 2 3 0 brackish, marine) (Martens, et al., 2008) . This could help to explain why, despite small absolute 2 3 1 genome sizes, the Podocopida exhibit higher relative variability in genome size due to 2 3 2 differential selective pressures in different environments, as reflected by coefficient of variation. While on average we find larger genomes in marine species, a simple marine versus freshwater 2 3 4 distinction is not likely to account for genome size differences across ostracods, however, given 2 3 5 that within the Podocopida, marine species tend to have smaller genomes than freshwater 2 3 6 species. Within Ostracoda, genome size may thus be driven by differential selective pressures for 2 3 7 changes in body size within lineages and across habitat types. The present study has highlighted some interesting patterns in genome size diversity among and approved of the paper. : 2  )  :  2  1  7  -2  2  3  .  3  2  3  R  I  V  E  R  A  A  S  ,  O  A  K  L  E  Y  T  H  .  2  0  0  9  O  n  t  o  g  e  n  y  o  f  s  e  x  u  a  l  d  i  m  o  r  p  h  i  s  m  v  i  a  t  i  s  s  u  e  d  u  p  l  i  c  a  t  i  o  n  i  n  a  n  o  s  t  r  a  c  o  d  3  2  4  (  C  r  u  s  t  a  c  e  a  )  .  E  v  o  l  u  t  i  o  n  &  d  e  v  e  l  o  p  m  e  n  t  .  1  1  (  2  )  :  2  3  3  -2  4  3  .  3  2  5 S 
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